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Enucleation which involves the removal of diseased globe with part of the optic nerve may be performed for patients with severe eye trauma, panophthalmitis, painful blind eye, and patients with congenital anomalies, for example, microphthalmia. While evisceration which involves the removal of the contents of the globe, leaving the sclera, extraocular muscles, and optic nerve intact is generally considered for patients with endophthalmitis or perforated corneal ulcer.

The orbital implant, used after enucleation and evisceration surgeries, has several unique advantages. These advantages are to replace lost orbital volume, to maintain the structure of the orbit, and to aid motility to the overlying ocular prosthesis.

There are two main categories of implants grouped per the material from which they are manufactured inert material (glass, silicone, methyl methacrylate) and bio-integrated material (hydroxyapatite and porous polyethylene).

The inert implant characterized by providing comfort, cost-effectiveness, and lower rate of extrusion. Its disadvantages are decreased motility and risk of implant migration. On the other hand, bio-integrated implant provides excellent motility, but has a higher rate of postoperative complications, such as inflammation and exposure.\[[@ref1]\]

A recent study has calculated a 7.1% exposure rate for all porous implants placed after enucleation from 58 previously published studies.\[[@ref2]\] Another study showed that the exposure rate of hydroxyapatite orbital implants was 3.9%--2.1%. Other recorded complications included conjunctival dehiscence without exposure 3.5%, major discharge 4.7%, conjunctival cyst 0.2%, and severe conjunctival swelling in 0.2%.\[[@ref3]\]

Studies showed that the type of surgery (enucleation or evisceration), surgical technique, implant size, use of wrapping materials, and comorbidities associated with the reason for eye removal are some of the variables potentially influencing exposure rate.\[[@ref2][@ref3][@ref4][@ref5]\]

This study was conducted to study the incidence of orbital implant exposure in our population as no similar study conducted previously in our region and hence to improve the surgical outcome by improving the surgical technique used in such operations.

Materials and Methods {#sec1-2}
=====================

The study is a retrospective cross-section descriptive study, carried out in two tertiary hospitals in Oman. Patients who underwent enucleation or evisceration with primary orbital implants were included in the study. All data were collected from the electronic patients\' records. The patients who were included in the study were the ones operated from January 2008 to December 2014 with a minimum follow-up period of 1 year. The data collected include patient demographics, surgical indications, surgical techniques, implant types, follow-up, and any reported implant exposure postoperation. The patient that included in the study was operated by two surgeons using the same surgical technique. All patients provided fully informed consent for surgery.

Enucleation/evisceration with primary orbital implants was performed in 37 patients during the specific period. Out of these, two patients had bioceramic orbital implant; one patient had Molteno prosthesis. The rest of the patients were implanted with either hydroxyapatite implant (17 patients) or glass/acrylic implant (17 patients). Twenty-six patients (70%) underwent evisceration \[[Figure 1](#F1){ref-type="fig"}\] and 11 patients (30%) underwent enucleation \[[Figure 2](#F2){ref-type="fig"}\]. The surgeries were performed by two oculoplasty surgeons, one in each hospital, but with similar surgical techniques. In evisceration, the implant was inserted into the sclera after creating several relaxing incisions in its wall to expand it more to accommodate a large implant. The scleral opening was closed with interrupted 5-0 Vicryl sutures. Tenon\'s capsule was then closed with interrupted 5-0 Vicryl sutures and the conjunctiva with a running 5-0 Vicryl suture. In enucleation, once the implant placed in the orbit, the surgeons sutured the horizontal and vertical rectus muscles together over the front of the implant. In all cases, Tenon\'s capsule closure over the implant was performed with interrupted 5-0 Vicryl sutures, and conjunctiva was closed with also 5-0 Vicryl. All implants were unwrapped. In most cases, either 20- or 22-mm implant was placed for adults or an 18- or 20 mm implant in children. Postoperation, patients were discharged on 4^th^ generation ocular quinolones for 2--3 weeks. Regular follow ups after the operation were given to the patients in 2 weeks, 1, 3 and 6 months. The rest of follow ups ranged from 1year up to 5 years.

![Evisceration procedure](OJO-10-87-g001){#F1}

![Enucleation procedure](OJO-10-87-g002){#F2}
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A data of 39 patients were collected. Two patients were excluded as they underwent secondary orbital implants. The remaining 37 patients were included in the study. Eighteen of our patients (49%) were females, 19 (51%) were males \[[Figure 3](#F3){ref-type="fig"}\]. The age group ranged between 4 and 88 years. Two of the patients were children at the ages of 4 and 6 years. The mean age was 47 years. The indications for the surgical intervention were painful blind eye (35%), followed by trauma (16%), and perforated corneal ulcer (16%). Other indications were endophthalmitis (14%), phthisis bulbi (8%), and congenital disfigured globe (5%) \[[Table 1](#T1){ref-type="table"}\]. There was no reported incidence of an implant exposure in any of these patients during the entire follow-up.
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Many studies have examined the exposure rate of different implant materials, wrapping methods, and surgical techniques. The type of surgery (enucleation or evisceration), surgical technique, use of wrapping material, implant size, and comorbidities associated with the reason for eye removal are some of the variables potentially influencing exposure rate making a direct comparison between methods and outcomes difficult.\[[@ref2][@ref4]\] None of our patients had any reported incident of implant exposure. This can be explained by small sample size and the use of the similar surgical technique by both surgeons.

The surgical techniques used to secure the orbital implant in place play a critical role in reducing the risk of exposure. The techniques used to suture the rectus muscles can either increase or decrease the risk of implant exposure. Ye *et al*. have recently studied the exposure rate of unwrapped hydroxyapatite orbital implants in enucleation surgery in relation to the surgical technique used. The study included 234 cases, 151 underwent a rectus end-to-end suturing closure technique and 83 underwent a rectus orthoptic suturing closure technique with a follow-up period ranged from 25 to 69 months. Implant exposure developed in 11 cases. Three in the rectus end-to-end suturing closure group (2.0%), and eight in the rectus orthoptic suturing closure group (9.6%). In end-to-end suturing closure, the rectus muscles were drawn over the anterior surface of the implant and sutured end to end forming a joint-like structure crossing over the anterior part of the implant and acting as an interface between the implant and two layers of tissue, thus avoiding the risk of immune reaction and inflammation.\[[@ref5]\] All patients included in our study had rectus end-to-end suturing closure technique.

A major study carried out in Severance Hospital in Seoul in Korea, studied the exposure rate of hydroxyapatite orbital implants in 802 cases during 15 years. They found a 4% exposure rate and they conclude that exposures associated with hydroxyapatite implants decreased with the improvement of surgical technique over time.\[[@ref3]\] None of our hydroxyapatite implants had any exposure; however, the sample size in our study is much smaller than the Korean study.

To reduce or prevent the exposure of the porous orbital implants following enucleation procedure, improving the wrapping techniques can effectively help in achieving the aim. A study conducted in Taiwan found that scleral patch graft and Vicryl mesh can act as duplicate barriers between anterior surface of implants and overlying soft tissue. The exposure rate was 12% (2 out of 17 patients) in Group 1 who received a Vicryl mesh wrapped implant without scleral patch, and no exposure in Group 2 (45 patients), who received anterior capping with a scleral patch on the Vicryl mesh wrapped implant.\[[@ref6]\] No wrapping material around the implant was used in our study patients.

As we mentioned earlier, the incidence of orbital implant exposure is also influenced by previous ocular diseases, prior ophthalmic surgeries, implant size, and secondary implantation. A study was performed at Wilmer Eye Institute in the USA which showed 3.3% exposure rate in patients underwent enucleation with primary porous polyethylene implants (4 patients had implant exposure out of a total of 120 patients included in the study). Half of the exposure occurred in children enucleated for retinoblastoma undergoing perioperative chemotherapy, consistent with impairment of wound healing from chemotherapy.\[[@ref2]\]

Another study was done in The Children\'s Hospital in Dublin, Ireland about hydroxyapatite orbital implant exposure in children. Conjunctival erosion (36.84%) and consequent implant exposure (15.70%) were the main problems identified in this study. Management included resuturing and scleral patching.\[[@ref7]\] In this study, the two children had different types of orbital implants; one child had hydroxyapatite implant, and the other child had glass/acrylic implant and no complications reported for them so far.

A recent meta-analysis of case series studies was published, studying porous, and nonporous orbital implants for treating the anophthalmic socket. The study found that there is statistically significant difference between hydroxyapatite implant and bioceramic implant on implant exposure rate (0.054 vs. 0.12). They were unable to perform meta-analysis for silicon and poly (methyl methacrylate) implants as there were only two included case series with few number of patients for each procedure.\[[@ref8]\]

Conclusion {#sec1-5}
==========

No orbital implant exposure was recorded in this study. The surgical technique, end to end rectus muscles suturing, used for enucleation/ evisceration was the main reason for reduced implant exposure. In addition, the pre existing ocular pathology did not affect the outcome of the study.

As exposure is a universal problem after orbital implant placement in the anophthalmic socket, patients should be examined yearly. The prosthetic eye should be cleaned and maintained properly. Meticulous surgical techniques should be employed.

The limitations of our study include: types of orbital implants used were not comparable (hydroxyapatite implants have higher risk of exposure in comparison to glass/acrylic implants)\[[@ref1]\] and size of the implant used was not recorded for all (the larger the implant size, the higher the risk of exposure).

The implants used in our patients were mainly hydroxyapatite and glass/acrylic, only two patients had bioceramic implants. There is a need for high-quality primary studies with longer follow-up and larger sample size comparing porous and nonporous implants in the treatment of anophthalmic socket.
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